Endogenous cannabinoid system regulates intestinal barrier function in vivo through cannabinoid type 1 receptor activation.
The deleterious effects of stress on the gastrointestinal tract seem to be mainly mediated by the induction of intestinal barrier dysfunction and subsequent subtle mucosal inflammation. Cannabinoid 1 receptor (CB1R) is expressed in the mammalian gut under physiological circumstances. The aim of this investigation is to study the possible role of CB1R in the maintenance of mucosal homeostasis after stress exposure. CB1R knockout mice (CB1R(-/-)) and their wild-type (WT) counterparts were exposed to immobilization and acoustic (IA) stress for 2 h per day during 4 consecutive days. Colonic protein expression of the inducible forms of the nitric oxide synthase and cyclooxygenase (NOS2 and COX2), IgA production, permeability to (51)Cr-EDTA, and bacterial translocation to mesenteric lymph nodes were evaluated. Stress exposure induced greater expression of proinflammatory enzymes NOS2 and COX2 in colonic mucosa of CB1R(-/-) mice when compared with WT animals. These changes were related with a greater degree of colonic barrier dysfunction in CB1R(-/-) animals determined by 1) a significantly lower IgA secretion, 2) higher paracellular permeability to (51)Cr-EDTA, and 3) higher bacterial translocation, both under basal conditions and after IA stress exposure. Pharmacological antagonism with rimonabant reproduced stress-induced increase of proinflammatory enzymes in the colon described in CB1R(-/-) mice. In conclusion, CB1R exerts a protective role in the colon in vivo through the regulation of intestinal secretion of IgA and paracellular permeability. Pharmacological modulation of cannabinoid system within the gastrointestinal tract might be therapeutically useful in conditions on which intestinal inflammation and barrier dysfunction takes place after exposure to stress.